Abstract
INTRODUCTION
Enrollment in for-profit colleges has more than tripled in the past decade, while nonprofit college enrollment increased by less than 30 percent (National Center for Education Statistics [NCES] , 2013a). The recent growth of the for-profit college sector is all the more remarkable given that for-profit colleges represent an expensive postsecondary alternative, especially compared to public community colleges (Cellini, 2012; Knapp, Kelly-Reid, & Ginder, 2011) .
1 For-profit colleges claim that their programs address student demand for skills and training with direct labor market applications (Bailey, Badway, & Gumport, 2001; Gilpin, Saunders, & Stoddard, 2015) , and it may be that the for-profit sector's rapid growth represents a market response to unmet educational needs. However, for-profit colleges have also been criticized for providing low-quality educational programs at high cost, and for engaging in questionable recruiting practices (Golden 2010a (Golden , 2010b Goodman, 2010 ; U.S. Government Accountability Office, 2010; U.S. Senate Committee on Health, Education, Labor, and Pensions, 2012) . These criticisms have drawn attention to the issue of whether students benefit from for-profit college attendance and motivated the recently proposed federal "gainful employment rule," which ties an institution's eligibility to disburse federal financial aid to student loan repayments and income (Anderson, 2014 ; U.S. Department of Education, 2011; see the next section for further detail). Despite the active policy discourse surrounding for-profit colleges, to date there have been relatively few studies examining the labor-market returns to attending a for-profit college. 2 We present results from a field experiment designed to examine employer preferences for job applicants who attended for-profit colleges. In the experiment, we randomly assign information about subbaccalaureate postsecondary education to the resumes of fictitious applicants for advertised job openings. Employer responses to the resumes are then used to make inferences about how the educational information affects employer interest in job applicants. 3 This study is one of the first to experimentally examine the effect of for-profit college attendance on labor market outcomes and of subbaccalaureate education more generally.
Our primary comparison is between resumes that list for-profit and public community colleges. This comparison is important in light of research demonstrating that community colleges offer programs that are potentially close substitutes for those offered by many for-profit colleges (Cellini, 2009; Turner, 2006) but at much lower cost (Cellini, 2012) . The cost differential makes it important to understand whether for-profit colleges offer labor market benefits that exceed those of community colleges. We focus on subbaccalaureate credentials because for-profit colleges award a sizable share-roughly one-third-of subbaccalaureate certificates and degrees in the United States (NCES, 2013a) .
We also compare resumes that list a for-profit college to those that do not list any postsecondary schooling. The motivation for this comparison lies in the claim that the for-profit sector draws some students into postsecondary schooling who otherwise would not have attended college at all. This claim has been used to justify the disproportionate accrual of public financial aid spending at for-profit colleges and to argue against the gainful employment rule that strengthens regulations of forprofit institutions (e.g. Guryan & Thompson, 2010) . Finally, our research design also allows us to compare resumes that list a public community college to those with no college. This comparison speaks to the question of the returns to subbaccalaureate postsecondary schooling in the public sector.
To carry out the experiment, we sent resumes to job postings in seven major cities in the United States (Atlanta, Boston, Chicago, Houston, Philadelphia, Sacramento, and Seattle). The postsecondary institutions listed on the resumes were randomly selected from among the for-profit and public community colleges in each metropolitan area. Thus, our findings pertain to a broad swath of postsecondary institutions across a geographically diverse set of major cities. The experiment was designed to cover "general" occupations used in other resume audit studies (e.g. Bertrand & Mullainathan, 2004; Kroft et al., 2013) as well as occupations requiring more 2 Deming, Goldin, and Katz (2012) , Lang and Weinstein (2013) , and Chung (2008) use a "selection on observables" strategy to examine the differential return to for-profit relative to not-for-profit postsecondary schooling. Cellini and Chaudhary (2012) use a worker fixed-effects strategy to examine the return to subbaccalaureate credentials and the differential return by profit or nonprofit sector. These studies generally find null to negative effects of for-profit college attendance on earnings relative to community college attendance, although Cellini and Chaudhary (2012) find a positive relationship between for-profit attendance and earnings relative to no postsecondary schooling. 3 The "resume audit study" design has been used to examine discrimination based on race (Bertrand & Mullainathan, 2004) , age (Lahey, 2008) , gender (Riach & Rich, 2006) , obesity (Rooth, 2009) , and nativity (Oreopoulos, 2011) . Kroft, Lange, and Notowidgo (2013) and Eriksson and Rooth (2014) use resume audit studies to examine the effects of unemployment spells. In education, resume audit studies have been used to examine teacher employment (Hinrichs, 2013) and the effects of math skills (Koedel & Tyhurst, 2012). specialized training that may be particularly relevant given the vocational focus of many for-profit colleges. We used resumes that randomly varied in the educational attainment level (i.e. associate degree, certificate, coursework with no credential) because attainment levels differ substantially among students who pursue subbaccalaureate higher education (NCES, 2012) .
Our experiment does not reveal any evidence to suggest that resumes listing forprofit colleges are more likely to garner interest from employers relative to resumes that list public community colleges. In fact, while not statistically significant, our point estimates indicate that applicants who attend for-profit colleges receive less interest from employers than do applicants who attend public community colleges. This finding holds when we pool across educational attainment levels as well as when we allow the for-profit effect to vary by attainment level. We also find little evidence of a benefit to listing a for-profit college relative to no college at all-our point estimates for this comparison are close to zero and inconsistent in sign. The estimated effects of listing a public community college relative to no college are also statistically insignificant, although the point estimates are consistently larger and our confidence intervals leave open the possibility of somewhat higher returns to community college attendance.
THE FOR-PROFIT SECTOR IN HIGHER EDUCATION
Until the late 1990s, enrollment in for-profit colleges comprised only a small share of the higher education market. Since then the share of college students enrolled in for-profits has increased sharply and currently stands at approximately 11 percent (NCES, 2014) . 4 For-profit colleges tend to offer relatively short-degree programs with a strong vocational focus, flexible course scheduling, extensive on-line instruction, and support, and that aim to have real-world applicability (Bailey, Badway, & Gumport, 2001; Breneman, Pusser, & Turner, 2006; Turner, 2006) . Gilpin, Saunders, and Stoddard (2015) provide evidence that for-profit colleges are more responsive than public colleges to local employment and wage growth and therefore can quickly meet local educational needs. And although for-profit colleges have been criticized for spending large sums on marketing and recruiting (U.S. Senate Committee on Health, Education, Labor, and Pensions, 2012), they also direct more resources toward student advising, career counseling, and job placement than public colleges (Rosenbaum, Deil-Amen, & Person, 2006). 5 Despite these differences between for-profit and public colleges, the two sectors compete for students, especially at the two-year level (Cellini, 2009 (Cellini, , 2010 , and many for-profit institutions can be seen as providing alternatives to the vocational degree and certificate programs offered by community colleges. Indeed, studies comparing community and for-profit colleges have found substantial overlap in the programs offered by the two sectors (Cellini, 2009; Turner, 2006) . These patterns can be seen in Table 1 , which shows the fraction of associate degrees and vocational 4 As documented in Deming, Goldin, and Katz (2012) , a significant fraction of this growth has been driven by national chains and institutions that provide much of their instruction online. They also show that for-profit colleges serve a disproportionate share of minorities and students from disadvantaged backgrounds. 5 For-profit colleges have also taken a number of steps to lower instructional expenditures relative to public community colleges. For instance, they are more likely to rent their facilities, have higher studentto-instructor ratios, and generally lower per-pupil expenditures than nonprofit institutions (Bennett et al., 2010; Hoxby & Avery, 2013) . While student-to-instructor ratios are higher in for-profit colleges, they also tend to have fewer very large classes than public colleges (Bennett et al., 2010) . Moreover, lower per-pupil expenditures could be beneficial if this reflects greater efficiency in the for-profit sector. certificates awarded at for-profit institutions by field of study. Across all fields, forprofit colleges award about one-thirds of subbaccalaureate credentials. This exceeds the for-profit sector's share of total postsecondary enrollment and demonstrates that subbaccalaureate instruction is relatively important at for-profit colleges. At the same time, even in fields of study where the for-profit market share is relatively high, for-profit colleges award less than half of subbaccalaureate credentials, which suggests that public community colleges offer programs that are substitutes for those offered by for-profit colleges. Detailed analyses of the programs offered by for-profit and community colleges such as in Cellini (2009) also reveal considerable overlap consistent with the tabulations in Table 1 . In addition to offering programs comparable to those in for-profit colleges, community colleges also resemble forprofit colleges in the extensive use of online instruction and scheduling courses at a variety of times to accommodate students' schedules (Deming, Goldin, & Katz, 2013) . These observations motivate our interest in subbaccalaureate education and our choices regarding which occupations to include in the experiment. Perhaps the most important difference between for-profit and public colleges is cost. In terms of the direct cost of attendance, average annual tuition is nearly five times higher at for-profit colleges than at public community colleges (Baum & Ma, 2013; Knapp, Kelly-Reid, & Ginder, 2011) and although for-profits may be more effective at securing financial aid for their students (Cellini, 2010; Rosenbaum, DeilAmen, & Person, 2006) , students attending for-profit colleges amass much larger student loan burdens than students who attend public colleges (Deming, Goldin, & Katz, 2012 . And while public colleges are heavily subsidized by state and federal taxpayers, an analysis by Cellini (2012) that combines student and taxpayer expenses finds that the total social costs of attendance at for-profit colleges are significantly higher than at public community colleges. Cellini (2012) estimates that for a year of subbaccalaureate instruction in the for-profit sector to provide net benefits to students and taxpayers, the required earnings return is 36 percent higher than in the public sector. Students bear a large share of the additional costs associated with attending a for-profit college relative to a community college, so the breakeven private return is even higher (60 percent).
The cost differential and large student loan burdens accumulated by students attending for-profit colleges have motivated a variety of policies designed to strengthen regulation of the for-profit sector. A notable example is the above-mentioned "gainful employment rule" proposed by the United States Department of Education in 2010 and finalized in 2014. The new requirements stipulate that postsecondary programs would be at risk of losing eligibility for federal financial aid if graduates' debt-to-earnings ratios do not meet minimum standards. Specifically, programs fail this accountability measure if graduates have annual loan payments that exceed 30 percent of discretionary income or 12 percent of total income. The proposed rule does not single out programs in a particular sector, although Secretary of Education Arne Duncan has indicated he expects for-profit programs to fail to comply at a higher rate (Fain, 2014) .
EXPERIMENTAL DESIGN AND PROCEDURES
We examine for-profit college effects by tracking employer responses to fictitious resumes. The specific characteristics that ended up on each resume were randomly assigned using computer software developed by Lahey and Beasley (2009) . In this section, we briefly describe the resume instruments and provide an overview of our experimental procedures. Appendix B elaborates on the information provided in this section. 
Educational Treatments
The resumes in the experiment indicate one of four education levels: (1) a high school diploma, (2) college coursework with no formal credential, (3) a nonacademic vocational certificate, or (4) an associate degree. Resumes that list coursework or an associate degree indicate two years of college experience and resumes that list a certificate indicate one year. Resumes with at least some postsecondary education denote attendance at either a for-profit or public community college. The proportion of resumes we sent to employers is roughly even across the for-profit and community college sector, with a smaller number of resumes indicating no postsecondary experience. This allocation was chosen to maximize statistical power for the comparison between for-profit and community colleges while still maintaining reasonable power to detect effects of the college treatments relative to high school, which we expected to be especially large given findings in the existing literature.
To maximize the chances that employers would be familiar with the colleges listed on the resumes, we used colleges with physical locations in each city. 7 We selected the colleges at random based on an enrollment-weighted selection probability from the list of institutions in the Integrated Postsecondary Education Data System (IPEDS), restricting the sampling to institutions that offered a subbaccalaureate program that was relevant for one of the six occupational categories examined in the study. In each city we used about 14 public and for-profit colleges to populate the resumes. Because of the way we selected institutions, the for-profit colleges listed on our resumes include both established and newly opened institutions, as well as a mix of large national chains that have experienced rapid growth in recent years (Deming, Goldin, & Katz, 2012) and smaller, local institutions that may have relatively strong ties to local labor markets. Each resume also lists a high school that was randomly selected from the primary urban public school district or a surrounding suburban district. Resumes that indicate college attendance list the field 6 All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher's website and use the search engine to locate the article at http://onlinelibrary.wiley.com. 7 While we used only colleges with some brick-and-mortar presence in a given city, many of the colleges included offer both online and face-to-face instruction. The extent to which online instruction varies by college sector and the extent to which employers are aware of such a difference is part of the treatment effect our estimates capture. Bowen et al. (2013) provide one of the few available assessments of online student learning and find effectively the same academic outcomes among students who experienced online hybrid and traditional face-to-face instructional delivery. of study and degree/certificate conferred, if any. Resumes that do not indicate a degree or certificate indicate "coursework" in the field of study.
All resumes indicate that the applicant earned a high school diploma in 2010 and, for those who attended college, finished their postsecondary schooling in 2013. Thus, our experiment is structured to examine how for-profit college attendance affects the employability of young, recent entrants into the labor market. While a sizable share of students pursuing subbaccalaureate credentials are adults who return to school after a period of work, a large proportion of students in both forprofit colleges and public community colleges are quite young (nearly 50 percent and 60 percent of students in the for-profit and public sectors, respectively, are under the age of 25; see NCES, 2013a). We chose to focus on recent labor market entrants because educational treatments are more likely to influence outcomes for this group given that they have shorter and less informative work histories relative to older workers. This view is supported by research on employer learning that shows that the labor market learns about worker productivity quickly and educational signals are the most valuable early in a worker's career (Altonji & Pierret, 2001; Lange, 2007) .
Labor Markets and Occupations
We sent resumes to job openings advertised online in the following seven metropolitan areas: Atlanta, Boston, Chicago, Houston, Philadelphia, Sacramento, and Seattle. These cities represent a geographically diverse set of large urban areas in the United States. We focus on larger cities both because they have an ample supply of job advertisements and because they have a greater number of for-profit and community colleges than would be found in smaller cities. Using a larger number of institutions reduces the possibility that the idiosyncratic aspects of any one college drive our findings.
We sent resumes to positions in six broad occupational categories: administrative assisting, customer service, information technology, medical assisting (excluding nursing), medical billing/office, and sales. In doing so, we designed the experiment to examine for-profit college effects for credentials in fields represented in the first three rows of Table 1 . Several considerations went into this decision. First, we chose occupational categories for which the for-profit and community college sectors both offer a large number of relevant programs. We avoided occupations where for-profit colleges provide almost all (e.g. personal and culinary services) or almost no (e.g. liberal and general studies) subbaccalaureate credentials. Second, we chose occupations for which there would be enough job advertisements to allow us to send a sufficient number of resumes. This is obviously important for generating data for the experiment and is also useful because it makes our study informative about the larger labor market into which students are entering. Finally, we wanted occupations that vary in the kinds of skills that they require. In particular, we wanted occupations for which the vocational training for-profit colleges purport to provide could be directly beneficial (information technology, medical assisting, and medical billing/office) as well as occupations that have less emphasis on specific technical skills but are still reasonable target occupations for for-profit college attendees (administrative assisting, customer service, and sales).
An important issue for interpreting our results is whether the jobs that we target for the experiment are suitable for workers with subbaccalaureate credentials. To address this issue, Table 2 shows tabulations from the American Community Survey of the educational attainment levels for individuals working in the occupational categories used for this study. The table shows that the most common education level for the occupational categories we use is "some college/associate degree." Moreover, for all occupations except information technology, the second most common educational level is "high school degree only." These tabulations suggest that applicants with either subbaccalaureate credentials or no postsecondary schooling are credible for the kinds of jobs to which we sent applications. They also suggests that when thinking about the return to postsecondary schooling for the occupations we examine, the most relevant margin is likely to be between high school and subbaccalaureate education.
Work Histories
Aside from the educational treatments the most important section of the resumes is the work history. The entries in each work history were constructed based on real resumes posted online by job seekers. The work histories include a combination of entry-level jobs related to the relevant occupational category and general low-skill jobs (e.g. retail clerk). Based on our perusal of real resumes, and similarly to previous audit studies (e.g. Bertrand & Mullainathan, 2004; Lahey, 2008) , we generated some resumes with work-history gaps (see Table 3 ). All resumes in a given occupation-city cell had work histories that were formed by randomly drawing work history elements (e.g. employer, occupation) from the same pool regardless of education treatment. This ensured that there would be no systematic differences across education treatments in the types of jobs or the number of years of experience included in the work histories. Irrespective of whether a resume lists college enrollment, all resumes list the same year of high school completion and work histories only include post-high school employment. We also set up the resumes so that there were not any new jobs listed after the college experience.
8 Thus, the only difference between the work histories for college goers and high-school graduates was that the work histories for college goers were concurrent 8 For current employment at the time of the application, resumes for college goers indicate either the continuation of a pre/during-college job, or in the case of some resumes with work-history gaps, that the applicant is not employed. Not including any new jobs obtained after college helps ensure that the educational treatments are not diluted by work experience that an applicant acquired after finishing schooling. Another problem with listing randomly assigned postcollege work experience on the resume is that in principle it should be endogenous to the educational treatment. Notes: As noted in the text, chi-squared tests for the null hypothesis that resume characteristics and treatment conditions are independent were performed jointly and indicate that the randomization procedure was successful. Education levels were not tested jointly across all conditions because of the obvious differences between the postsecondary and high-school-only resumes. Separate tests fail to reject the null hypothesis that education levels are independent of treatment in the postsecondary sample.
with schooling (it is common among two-year college students to work while in school-see Darolia, 2014; Scott-Clayton, 2012) , a point to which we return below.
Other Resume Characteristics
The names and contact information on the resumes were chosen so that job applicants would vary in terms of gender and likely ethnicity. We assigned addresses in zip codes close to the center of each city so as to allow for a larger set of jobs for which applicants' commutes would be manageable. The final section of each resume provides a list of randomly assigned general skills and qualifications for the applicant, again based on resumes posted by real job seekers in each occupational category, with resumes randomly varying as to whether they have such a section.
Applying to Jobs and Recording Employer Responses
We sent job applications to postings for positions we deemed suitable for inclusion in the study. We did not send resumes to jobs for which the applicant was clearly underqualified (e.g. database administrator with 7-plus years of experience) or where the advertisement listed narrow skills that were not conveyed by any of our resumes (e.g. certified radiological technician). In cases where our applicants were on the margin of being qualified, we sent the resume(s) (e.g. bachelor's degree preferred but not required).
One practical issue was that job advertisements were more abundant in some fields than others. Openings for which our applicants were reasonably qualified were more common in administrative assisting, customer service, medical billing/office, and sales. The number of suitable advertisements in information technology and medical assisting was lower. The discrepancy in suitable job advertisements across fields is an important aspect of the labor market for individuals at this skill level and is reflected in our data in the shares of applications sent to jobs in each occupational category. That said, we did prioritize sending applications in response to job advertisements in medical assisting and information technology when they were available, so, if anything, our study overrepresents these fields that require more specialized skills.
We sent resumes to advertisements between May 2013 and May 2014. For a given city, we began sending applications to job postings once the resumes for that city had been prepared. This resulted in variation across cities in the timing and intensity of data collection, which as we describe below, resulted in some cities being overrepresented in the data. Nonetheless, there was substantial time overlap across cities in terms of when the data were collected, and no one city appears to be driving our results (see below in the section on Results). 9 We sent at most two resumes to each job advertisement. The resumes sent to the same employer were in different formats and had no overlap in resume characteristics so that employers would not see a resemblance between the resumes. Employers responded to the resumes via email and phone and we generated two outcome variables based on their responses. The first is an indicator for the employer responding positively to the application (nonperfunctory) and the second is an indicator for the employer explicitly requesting an interview (interview requests are a subset of positive responses).
WHAT CAN WE LEARN FROM THE EXPERIMENT?
Our goal is to contribute to the understanding of whether for-profit colleges affect students' labor market outcomes. We do so by examining whether information about for-profit college attendance listed on a resume affects employer responses to job applicants. The rationale is that employer responses to fictitious job applications provide information as to how real applicants will fare in the labor market. While employer responses do not provide direct evidence about wage and employment outcomes, they are informative. As noted by Bertrand and Mullainathan (2004) , as long as there are frictions in the job-search process, employer response rates will translate into job offers, which will translate into employment and wage outcomes. Further evidence of the usefulness of employer callback rates as a labor market outcome comes from Lanning (2013) , who uses a search model calibrated with experimental audit study results and data from the National Longitudinal Survey of Youth to argue that differences in employer callback rates can lead to sizable differences in wages.
The effects captured by our experiment could be driven by several possible mechanisms. For the comparisons between resumes that list for-profit and community colleges, these mechanisms include differences in perceptions of the quality of instruction provided across sectors, name recognition and personal affinity for particular schools, and employer beliefs about differences in precollege student characteristics not included on the resume (e.g. family background). 10 The effects of listing no college relative to listing a for-profit college (or community college) could be driven by perceived human capital effects of postsecondary schooling (Becker, 1964) or by employers using postsecondary schooling as a signal of unobserved skill (Spence, 1973) .
Our experiment captures the reduced-form effect of the educational treatments and does not allow us to separately identify the influence of these various mechanisms. However, the total effect identified by our research design is an important parameter. For instance, knowing if employers prefer workers who have postsecondary schooling as well as knowing whether college sector influences this preference would be valuable to students deciding whether and where to attend college. Similarly, policymakers evaluating regulations such as the above-described gainful employment rule, or deciding how to allocate marginal public investments, would benefit from knowing whether for-profit colleges generate better or worse labor market outcomes than community colleges or not attending college at all.
As noted in the previous section, the work histories were made to be orthogonal to the education treatments in the experiment. This was to ensure that the effects of the schooling treatments would not be confounded with the impact of work history, which prior research (e.g. Kroft, Notowidigdo, & Lange, 2013; Nunley, Pugh, Seals, & Romero, 2014a) and our own results suggest has important effects on call-back rates. The fact that all resumes in our study list jobs that began prior to completing any college credential is realistic given that there are substantial shares of individuals with high school and two-year college qualifications working in the occupations we study (as shown in Table 2 ). Nonetheless, it may be possible that employers' value work experience acquired while in college differently from experience obtained while not in school, perhaps due to differences in perceived work intensity. Further, employers may perceive high school graduates who have relevant work experience as being differentially selected relative to individuals with relevant work experience who also have postsecondary schooling. We discuss how these issues affect the interpretation of our results later in the paper.
It is also important to recognize that our research design will produce estimates that do not capture some potential effects of for-profit college attendance. For example, any effects on skill differences that only become apparent to employers at the interview stage or later, or effects that arise because of differences in the ability of colleges to link students to employers (e.g. through differences in the effectiveness of job-placement services), will not be reflected in our estimates. Our estimates will also exclude any effect of college sector that arises through differences in degree attainment across sectors, as discussed in previous research (e.g. Deming, Goldin, & Katz, 2012) . 11 We focus on larger cities with robust labor and educational markets to guard against findings that predominantly reflect the actions or reputations of 10 Whether differences in worker skills and backgrounds actually differ by college sector is an interesting question that cannot be addressed with our research design. However, to the extent that employers have imperfect information about a job applicant's skill at the time hiring decisions are made, initial employment and wage offers are likely to depend heavily on perceived skill differences. See Altonji and Pierret (2001) and Lange (2007) for empirical evidence on how quickly employers learn about worker productivity. 11 As we explain below, college sector and educational attainment level are orthogonal in our resumes so that the effect of college attainment does not confound the effect of college sector (and vice versa). Note: None of the differences across treatments are statistically significant.
a small set of employers and colleges. This calls for caution, therefore, when generalizing our results to rural areas or smaller cities. Our experiment also does not capture differences in other nonlabor market features that students may value, such as teaching delivery or program structure (e.g. online, shorter-term certificates). Finally, our estimates do not capture long-run effects of the educational treatments because our experiment is structured to capture effects that arise immediately after a job seeker finishes college. We return to these issues in more detail later. Table 3 shows descriptive statistics for the analytic sample overall and by treatment condition (Appendix Table A1 provides additional details and breaks out the data by city). 12 The table shows that over 40 percent of the resumes have a one-year workhistory gap and an additional 13 percent have a two-year gap (recall that these are young workers and many of them have concurrent schooling). Most resumes have one to two years of work experience in the relevant occupation. Appendix Table A1 documents some variation in the occupational shares across cities, likely reflecting differences in local labor markets, but consistent patterns emerge. Most notably, job advertisements in information technology and medical assisting were less common than in the other fields. Despite some small differences in resume characteristics across treatments as shown in Table 3 , joint tests fail to reject the null hypothesis that resume characteristics are independent of treatment. This indicates that the randomization was implemented successfully. Table 4 shows response rates and interview request rates overall and by treatment condition. Across the entire sample, 11.4 percent of resumes received a positive employer response and 4.9 percent received an interview request. 13 Responses and interview requests are highest for resumes listing community college and lowest for resumes listing no college. However, none of the differences across treatments in Table 4 are statistically significant. Table 5 shows estimated marginal impacts of listing a public community college or no postsecondary experience on the resume, relative to listing a for-profit 
EMPIRICAL ANALYSIS AND RESULTS

Descriptive Statistics
Results
Notes:
The omitted treatment is for-profit college. Standard errors are clustered by job posting. Most postings received two resumes. City weighting is such that all cities receive equal weight in the data. Basic application details include whether the resume was the first or second resume sent and whether it came with a (marginally) more-positive greeting from the applicant. The flexible time trend includes indicators for one-month timespans over the course of the experiment.
The basic work history includes indicators for general and occupation-specific experience levels. Appendix Table A2 reports coefficients for the control variables from Model 2. All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher's website and use the search engine to locate the article at http://onlinelibrary.wiley.com.
college, based on logistic regressions. Consistent with previous studies, all of our standard errors are clustered at the level of the job advertisement (e.g. Bertrand & Mullainathan, 2004; Oreopoulos, 2011) .The table reports estimates from two different models that differ by the number of control variables, and for each model we report results with and without city weights. 14 The city weights reweight the data so that each city contributes equally to the estimates. Because of variability in city start dates, the availability of job openings, and the availability of research-assistant time, the cities are unevenly represented in the raw data. The rationale behind the city weights is that there is no reason to expect data from one city to be more valuable than data from another in terms of informing our understanding of the effect of for-profit colleges.
Focusing first on our primary comparison between for-profit and public colleges, the results in Table 5 provide no indication that employers prefer applicants who attended for-profit colleges. In fact, all of the point estimates suggest employers prefer applicants from community colleges, although none are statistically significant. The point estimates from the richer specification of the positive employer response model in Table 5 are about 0.4 to 0.5 percentage points, or roughly 4 percent of the sample mean. The point estimates for the analogous interview-request models are between 0.4 and 0.6 percentage points, or 8 and 12 percent of the sample mean. For both outcomes, the results are not very sensitive to whether the cities are weighted equally, although the estimates are somewhat more precise when the city weights are not used.
Crucially, we have sufficient statistical power to rule out all but very small negative effects of community college relative to for-profit college. For the positive employer response outcome, and using Model 2, the lower bound of the 95 percent confidence interval is about -0.7 percentage points, or 6 percent of the sample mean. When we examine interview requests, we can rule out negative community college effects below -0.24 percentage points, or approximately 5 percent of the sample mean. In comparison, a work history indicating two or more years of relevant work experience relative to a work history with no relevant work experience increases the likelihood of a positive employer response by over 3 percentage points, and an interview request by over 1 percentage point.
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Turning to the comparisons between for-profit college attendees and high-school graduates, we again find no evidence that job applicants benefit from attending a for-profit college. The point estimates are all small and statistically insignificant. Estimates from the richer positive employer response model in Table 5 are between -0.0025 and -0.0038, or 2 to 3 percent of the sample mean, depending on whether we apply the city weights. We can rule out positive for-profit effects on employer responses of about 2 percentage points, or 18 percent of the sample mean. For the interview-request models the point estimates are not consistent in sign; if taken at 14 Estimates of the effects of the other resume characteristics can be found in Appendix Table A2 . We also estimated models with more detailed sets of control variables and obtained similar results, which are available from the authors upon request. All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher's website and use the search engine to locate the article at http://onlinelibrary.wiley.com. 15 These numbers are based on a modified version of the Model 2 that groups resumes with two or more years of relevant work experience together and compares them to resumes without any relevant work experience. Related, disaggregated estimates are shown in Appendix Table A2 . Also note that in results omitted for brevity we used the procedure proposed in Neumark (2012) to examine whether differences in employer perceptions about the variance of unobservable skill by education treatment status influence the likelihood of a positive employer response. We cannot reject the null hypothesis that residual variance is equal between any two education treatments, and interpret this finding as evidence that employer beliefs about differences in the variances of unobserved skill are not an important issue in our study. All appendices are available at the end of this article as it appears in JPAM online. Go to the publisher's website and use the search engine to locate the article at http://onlinelibrary.wiley.com. Notes: The omitted treatment is an associate degree from a for-profit college. Standard errors are clustered by job posting. Most postings received two resumes. City weighting is such that all cities receive equal weight in the data. Basic application details include whether the resume was the first or second resume sent and whether it came with a (marginally) more-positive greeting from the applicant. The flexible time trend includes indicators for one-month timespans over the course of the experiment. The basic work history includes indicators for general and occupation-specific experience levels.
face value, the city-weighted models imply that the resumes without postsecondary experience fare better. We can rule out positive for-profit effects larger than about 1.3 percentage points, or 27 percent of the sample mean, in the richer model. Next, we examine whether resumes listing community colleges elicit more callbacks than resumes listing no college experience. In the employer-response and interview-request models, the estimates of the community college effect are consistently positive but not statistically significant. The estimates for positive employer responses range from 0.7 to 0.8 percentage points for positive employer responses, or 6 to 7 percent of the mean response rate. For interview requests, the estimates as a percent of the sample mean are a little larger (8 to 14 percent). Using the most precisely estimated coefficients from the employer-response and interview-request models, we can rule out community college effects larger than about 22 and 30 percent of the sample mean, respectively.
The results in Table 5 pool the educational attainment levels for applicants who attended college. This is done to maximize power for detecting for-profit effects and also because it reflects the fact that students who enter two-year college leave with a variety of credentials, and most do not earn an associate degree (NCES, 2012) . It is also interesting to examine whether the relative attractiveness of for-profit colleges varies by educational level (e.g. does an associate degree from a for-profit college elicit more callbacks than a certificate from a community college?). We do so in Table 6, which shows estimates from a model that includes education level/sector interactions. Although the estimated effects are too small to be statistically significant, point estimates suggest that job applicants with public-college credentials nominally outperform applicants with for-profit credentials within each education level. Moreover, no particular education credential establishes itself as clearly preferred to the others. This last finding is important as it suggests that our results would not differ substantively to what we report in Table 5 if we chose to reweight the data so that the educational-level shares would be different from what they are in the raw data. Similarly, it suggests that the results would not be different if we only focused on a single level of attainment (e.g. applicants who completed an associate degree).
In results omitted for brevity we also verify that our findings are not sensitive to excluding data from a particular city or occupation by estimating models that leave out data from one city and one occupation in turn. In addition to verifying the general robustness of our findings, the analysis omitting each occupation in turn helps to indirectly address a potential limitation of our study related to our coverage of the medical-assisting field. Specifically, we do not indicate medical certifications on the resumes (other than, of course, credentials that come directly from the colleges), which creates two issues. One is that we did not send resumes to medical-assisting jobs that explicitly requested certification from a regulatory agency, and thus our findings may not be broadly representative of the field. Another is that part of the real-world effect of for-profit colleges may include, for example, aid in completing the certification process, which would correspond to higher certification rates and access to more jobs. This is a narrow illustration of the above-described general qualification to our study-by randomly assigning for-profit and public college credentials to resumes, our research design is not informative about some of the ways that colleges may affect student outcomes. Our findings are not qualitatively sensitive to omitting data from the medical-assisting field or any other field. Although this does not resolve any potential limitations related to our partial coverage of the medical-assisting field, it does suggest that our primary findings are not unduly affected by the medical-assisting resumes, and thus at the very least they are applicable for the other fields in the experiment.
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DISCUSSION
Effects of For-Profit Colleges Relative to Community College
Our results provide no indication that resumes listing for-profit college credentials generate more employer interest than resumes listing community college credentials. If anything, the opposite may be true. A simple explanation for this result is that job applicants who attended for-profit or community colleges who otherwise have similar characteristics do not systematically differ in skills valued by employers. This interpretation is consistent with several recent nonexperimental studies that find that the earnings returns to for-profit college attendance are equal to or lower than the returns to attending public community college (Cellini & Chaudhary, 2012; Deming, Goldin, & Katz, 2012; Lang & Weinstein, 2013) . If true, this would have the important implication that the high cost of attending a for-profit college (both in absolute terms and relative to public community college) results in little labor market payoff. 16 We also looked for evidence of interaction effects between the education treatments and a number of resume characteristics including occupation, race-gender group, and worker experience (both general and occupation specific). There is no evidence of heterogeneous effects along any of these dimensions, although a caveat is that we do not have sufficient statistical power to detect moderately-sized heterogeneous effects of for-profit college attendance.
However, other explanations could also account for our findings. One possibility is that employers are simply unaware of differences in quality across sectors. If this is the case then it may be possible for for-profit college attendance to affect worker productivity, thereby improving wage and employment outcomes, without the effect showing up in initial employer responses. We cannot rule out this explanation empirically. However, it is worth noting that the amount of information that employers have with regard to which institutions are for-profit and public colleges, and their expectations regarding skill accumulation across institutions in each sector, represents an equilibrium outcome. In particular, employers would benefit from knowing of the existence of large skill differences between workers who attended for-profit and community colleges, and the absence of effects of college sector on employer responses to job applications suggests such differences may be small or nonexistent. This interpretation is also consistent with a survey of employers by Hagelskamp, Schleifer, and DiStasi (2014) showing that employers either perceive few differences between for-profit and community colleges, or view community colleges as more effective at preparing students.
Another issue is that our research design is only relevant for jobs posted on online job search sites, and misses effects for jobs filled through referrals or with direct job-placement assistance from the college. While such linkages with employers are emphasized in the marketing materials used by some for-profit colleges, there is no evidence to indicate that for-profit colleges actually offer more effective career placement services. Deming, Goldin, and Katz (2013) express skepticism of the claim that for-profit colleges offer superior student services by noting that forprofit college students have lower levels of satisfaction with their programs than comparable students who attend non-profit institutions. Moreover, the callback rates in our study are in line with those seen in other audit studies, which suggest that online job boards are no less relevant for the applicants in our study than in other studies using the same research design.
Our estimates fail to capture any effect of for-profit college attendance operating through different degree completion rates across sectors. This is because college sector and attainment are orthogonal in our experiment. In fact, while Rouse (1998) makes a case that community colleges provide a cost-efficient means of increasing educational attainment in a state, data suggest that for-profit college students are more likely to complete subbaccalaureate programs than students in public community colleges (Deming, Katz, & Goldin, 2012) . 17 However, the evidence in Table 6 reveals no clear payoff to completing an associate degree relative to earning only a vocational certificate or leaving college without a credential. This suggests that any benefit of for-profit college attendance in terms of a higher likelihood of earning a degree may have limited labor market benefits, at least at the subbaccalaureate level. Furthermore, the differences in observed degree completion rates across sectors are difficult to interpret. They may reflect differences in unobserved student characteristics, less rigorous programs in for-profit colleges, or differences in student aspirations across sectors (in particular, the fact that community-college students are much more likely to transfer to a four-year college).
A final possibility is that there may be larger effects of for-profit colleges in other occupations and for different kinds of workers than were used in this experiment. 17 Data from the NCES (2013b) based on the 2008 cohort of entering two-year college students indicates that 60 percent of for-profit college students obtain a certificate or degree. The corresponding number reported for public college students is only 20 percent. While these numbers suggest attainment rates are higher at for-profit colleges, the American Association of Community Colleges (AACC) argues that the comparison is flawed because it does not account for students who transfer to four-year colleges, with such transfers being more common in the public sector (Marcus, 2012 ; also see Mullin, 2012) .
For instance, it may be that for certain specialized occupations, for-profit colleges provide stronger instruction and have better ties to employers than public community colleges. Against this claim, though, some of the occupations we examine do require technical training and as noted earlier, are in fields in which for-profit colleges are well represented. Furthermore, observational evidence reported in Deming, Goldin, and Katz (2013) suggests that students who attended for-profit colleges have worse labor market outcomes than community college students even when they pursue programs in rapidly growing industries requiring specialized training such as allied health.
In terms of the types of workers in our study, probably the most serious threat to external validity is that we used resumes only of young workers. However, as noted above, a large proportion of students in both for-profit colleges and public community colleges are quite young (NCES, 2013a). Moreover, if anything, the effect of listing a for-profit college is likely to be stronger for younger workers given research showing that educational signals are strongest early in a worker's career (Altonji & Pierret, 2001; Lange, 2007) .
To summarize, while we cannot rule out several alternative possibilities, a plausible explanation for our findings is that workers who attended for-profit colleges are no more likely to possess skills demanded by employers than are workers who attended much less costly community colleges.
Effects of For-Profit and Community College Relative to No Postsecondary Schooling
Our results provide little indication that job applicants with subbaccalaureate postsecondary schooling, either at a for-profit or public community college, draw any more interest from employers than those with only a high school diploma. These results are surprising given the large nonexperimental literature documenting the returns to education in general (Card, 1999; Oreopolous & Petronijevic, 2013) , and specifically to subbaccalaureate education (Jacobson, LaLonde, & Sullivan, 2005; Jepsen, Troske, & Coomes, 2014; Kane & Rouse, 1995 , 1999 Stevens, Kurlaender, & Grosz, 2015) . They also suggest that students deciding to pursue subbaccalaureate schooling may be making a poor investment.
With respect to the difference between our findings and the findings from the nonexperimental literature on the return to subbaccalaureate education, one obvious reason for the difference is that the estimates reported in those studies may be biased due to unobserved differences between workers who have and do not have postsecondary schooling. Indeed, a primary contribution of this study is that the experimental manipulation of postsecondary schooling on the resumes ensures that the estimated impacts of the education treatments are not contaminated by selection bias. Differences in the samples used in our study and in the nonexperimental research in terms of age, geography, and background characteristics could also help explain why we find different results. With respect to the possibility that investments in subbaccalaureate schooling are a mistake, this may be mitigated by low schooling costs. For instance, weak wage growth among young workers (Mishel, 2012) and high rates of employment while in college (Scott-Clayton, 2012) imply the opportunity cost of schooling may be low, and, at least at public community colleges, direct tuition costs are also low (College Board, 2012) .
There are also reasons why our findings may understate the returns to subbaccalaureate schooling relative to high school. First, it is important to acknowledge that despite our efforts to obtain narrow confidence intervals we cannot rule out moderate effects, particularly for public community colleges where our estimates relative to high school are consistently positive. Second, the courses of study and occupations that we focus on in the experiment may not be the ones for which the returns to subbaccalaureate education are largest. This explanation is noteworthy given that Stevens, Kurlaender, and Grosz (2015) find a large degree of heterogeneity in the return to college across fields of study, with larger returns in programs aimed at allied health occupations and relatively smaller returns for business and information technology. However, it is also the case that some college experience is common for workers in all of the occupations represented in our experiment (see Table 2 ). Third, our estimates only reflect impacts shortly after a job applicant would have completed her schooling. Standard human capital theory predicts that investments in schooling will not immediately lead to higher wages because workers who invest in schooling will be competing with workers who have acquired greater work experience (Mincer, 1974) . Thus, the effects we estimate may miss returns to schooling that materialize in the future. To guard against work-experience differences confounding the educational attainment effects we constructed the work histories so that educational attainment and the work histories are orthogonal. However, it is possible that employers discount work experience listed on a resume concurrent with schooling. If this is the case, work experience will be less valued among college-goers in our experiment. Additionally, high school graduates who have relevant work experience might be perceived as being differentially selected relative to college graduates with relevant work experience. Therefore, our estimates should be interpreted as average causal effects of listing postsecondary schooling on a resume conditional on the distribution of work histories in our data.
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To summarize, our results suggest that subbaccalaureate vocational schooling in either a for-profit or community college may not have a large labor market payoff. However, we are hesitant to interpret this result too strongly because we cannot statistically rule out modest effects of subbaccalaureate postsecondary schooling and there are several reasons why our study may not have captured the returns to this type of postsecondary education along all dimensions.
CONCLUSION
The for-profit college sector in the United States has experienced remarkable growth in recent years. Students who attend for-profit colleges are disproportionately supported by federal financial aid programs and disproportionately low-income and at-risk students (Baum & Payea, 2013; Deming, Goldin, & Katz, 2012 . Given their rising prominence, high tuition costs, dependence on federal subsidies, and unique student demographic, for-profit colleges are facing increasing scrutiny. Recent high-profile government reports have been critical of for-profit colleges (U.S. Government Accountability Office, 2010; U.S. Senate Committee on Health, Education, Labor and Pensions, 2012) , and concerns about their efficacy are embodied in the recent "gainful employment rule" adopted by the United States Department of Education.
This paper contributes to the understanding of how for-profit colleges affect labor market outcomes by presenting experimental evidence on the impact of listing forprofit college credentials on a resume. We find no evidence that job applicants who attended for-profit colleges attract greater interest from employers than those who attended public community colleges or no college at all. These findings are 18 In principle, the average causal effects we estimate may differ from the average effect among individuals with less (or more) relevant work experience. In omitted results, we investigated this possibility by interacting the education treatments with resume experience in various ways and found no evidence that the effects of the education treatments differ by work history characteristics. However, a caveat to this null result is that our experiment was not powered to detect moderately sized heterogeneous treatment effects, so this finding is merely suggestive. particularly noteworthy considering the high cost of for-profit college attendance, and are corroborated by a recent study by Deming et al. (2014) that uses a similar research design to examine the returns to postsecondary education. 19 We interpret our findings to indicate that the labor market payoff to attending a for-profit college is likely limited in comparison to the much-cheaper community college alternative. While our research design does not allow us to address all possible ways that for-profit colleges can affect labor market outcomes (e.g. effects that materialize at the interview stage of the hiring process or later) or benefit students (e.g. preferences for course delivery or program structures), our findings contribute to the growing body of evidence showing limited labor market benefits to attend 19 There are several differences between our study and Deming et al. (2014) that make them complementary. First, Deming et al. focus on job postings in the health and business fields only, whereas we send applications to a broader set of occupational categories, including information technology, which is important for the for-profit sector. Second, we focus on subbaccalaureate schooling whereas Deming et al. also analyze jobs that require a baccalaureate degree. Our approach maximizes power for the analysis of subbaccalaureate education, where for-profit colleges are particularly prevalent. Finally, we only consider higher education institutions with a physical presence in each of the metropolitan areas that we examine. This excludes online-only institutions, which tend to be national chains that potentially have lesser reputations and weaker connections to local labor markets (Deming, Goldin, & Katz, 2012 . One might therefore expect to find more positive effects of for-profit colleges using our sample of institutions, making our findings especially notable. Despite these differences, for the subset of their findings for which there is overlap across the two studies in occupations and educational levels, our results are very similar. The one exception is that they find negative and statistically significant effects of having a certificate from a for-profit college for health jobs that do not require a certificate. Table A1 . Descriptive statistics for submitted resumes overall and by city. 
APPENDIX A: SUPPLEMENTARY TABLES
Notes:
Houston was the pilot city and some resumes were sent out before the structure of the experiment was changed so that we could send two resumes to (most) employers. Thus, the total number of resumes in Houston is lower than in the other cities and the ratio of total resumes to unique job advertisements is lower as well. 
Resume Construction
In this section, we elaborate on how the resumes were constructed for the experiment. As noted in the text, computer software developed by Lahey and Beasley (2009) was used to generate a large bank of randomly generated resumes. All resumes share a common structure but the specific characteristics that end up on each resume are randomly assigned. The resumes include up to four sections.
The first section indicates the applicant's name and contact information (street address, local phone number, and email address). Applicants' first names were chosen to convey gender. We used census data to identify common first names for each racial/ethnic group represented in our study: African American, Hispanic, and white. Only the Hispanic first names have an obvious racial/ethnic connotation. We selected three female-sounding first names and three male-sounding first names. Only the first names for the Hispanic applicants indicate racial/ethnic origin. Last names were chosen to indicate that the applicant was likely to be African American (Washington and Jefferson), Hispanic (Hernandez and Garcia), or White (Anderson and Thompson), again using census data to identify names that strongly associate with a particular racial/ethnic group. 20 We listed local phone numbers and email addresses for all applicants, which we used to track responses. We selected home addresses in zip codes where median household incomes were in the middle quintile in the metropolitan area. We used zip codes close to the center of each city to allow for a larger set of jobs for which applicants' commutes would be manageable.
The second section of each resume lists education credentials starting with a randomly assigned local high school. High schools were chosen from the primary urban public school district as well as from surrounding suburban districts. We selected schools with demographically diverse student bodies and with average statewide test scores in the middle or fourth quintile. As noted in the text, resumes that indicate college attendance list the field of study and degree/certificate conferred, if any. Resumes that do not indicate a degree or certificate indicate "coursework" in the field of study.
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The third section of each resume details the applicant's work history. For each job the resume indicates the dates of employment, employer name, job title, and a bulleted list of job responsibilities. The work histories are modeled based on real resumes for job seekers collected in the design phase of the experiment. The work histories include a combination of entry-level jobs that are relevant to the occupational category and general low-skilled jobs (e.g. retail clerk). Similarly to 20 In contrast to Bertrand and Mullainathan (2004) we did not use distinctly African American-sounding first names as these names are more commonly given to children from lower SES households (Fryer & Levitt, 2004) , which could confound the effect of race. The cost of doing so is that the "Washington" and "Jefferson" surnames may be less strong signals of race than a distinctive first name. Appendix Table A2 reports selected estimates of race and gender effects on employer responses. See Darolia et al. (2015) for a more-detailed discussion of the race and gender results from this experiment. 21 The randomizer selected level of schooling, college name and field of study simultaneously. These elements were not chosen independently because the name of the field of study depends on the level of schooling and in resumes where the field of study is allowed to be college-specific, this depends on the college. previous audit studies, we constructed some resumes with work-history gaps (e.g. see Bertrand & Mullainathan, 2004; Lahey, 2008) .
The final section of each resume provides a list of randomly assigned general skills and qualifications for the applicant, again in bulleted format. For each occupational category we selected skills from real resumes of relatively inexperienced workers seeking jobs in the appropriate occupation. Examples of skills and qualifications included in this section are: "Dedicated, customer-focused administrative professional," "Proven interpersonal communication and multi-tasking skills," "Adept at Microsoft Office, records management, database administration, spreadsheets, and reports," "Proficient in various office software programs," "Detail oriented," "Strong leadership ability," "Team player," and "Proficient with PC and MAC platforms." Some resumes do not include the final section. Based on our review of real resumes posted by job seekers, it is quite common for resumes at this level to omit this information.
APPENDIX B2
Applying to Jobs and Recording Employer Responses
In this section, we elaborate on the procedures we used to apply to jobs and track responses. In selecting appropriate job advertisements, in addition to avoiding jobs for which the applicant was clearly under-qualified or that listed narrow skills that were not conveyed by any of our resumes, we also trained research assistants to use their judgment to avoid job postings that were unlikely to be credible-for example, sales jobs promising substantial earnings for limited work. We sent resumes in application for jobs that would be most relevant to their degrees, although we note other research that has examined labor market prospects when job applicants' education credentials mismatch with job opportunities (Nunley et al. 2014b ). We also avoided sending resumes to recruiters to the extent possible.
We sent up to two resumes to each employer. The resume sampling procedure was structured to ensure that the resumes were in a different format and had no overlapping information. The second resume was sent at least four hours after the first. Most second resumes were sent within 48 hours of the initial resume (Appendix Table A2 shows that second resumes received less interest). The ratio of resumes to job postings in each city in Appendix Table A1 is always less than two because the random resume generator sometimes produced resumes with errors and when the second resume in a sampled pair had an error, we sent just the first resume (when the first resume had an error, we resampled).
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Employers responded to the resumes via email and phone. Phone calls were sent to voicemail. The "any response" outcome was coded as a binary indicator for whether the employer legitimately responded to the resume (we did not code perfunctory emails as responses). The second outcome variable was coded as a binary indicator for whether the employer explicitly requested an interview with the applicant. We did not specify any rules about the time between the initial application and the employer response, although most responses came within one to three days of the initial application.
